The objective of this study was to examine the essential oil of Pimpinella tunceliana Yıld. growing wild in the Eastern part of Turkey for the first time. Obtained results were discussed with the genus patterns and natural products. The essential oil of P. tunceliana was analyzed by head space-solid phase microextraction (HS-SPME)/gas chromatography-mass spectrometry (GC-MS) technique, and 50 compounds were identified, representing 96.3% of the oil. The main constituents of P. tunceliana were β-caryophyllene (13.9%), β-bisabolene (10.4%), anethole (9.3%), sabinene (7.5%), limonene (6.9%) and germacrene D (6.8%). In this study, essential oil contents of P. tunceliana that is a new and endemic species was studied for the first time, and important results were presented in respect to the composition of the oil of this new species of Pimpinella.
Introduction


The Apiaceae (Umbelliferae) family has a cosmopolitan spreading, but most of Apiaceae taxa are confined to Northern temperate areas and high altitudes in the tropic regions [1] . Apiaceae, in Turkey called Dereotugiller or Maydanozgiller, has annual and perennial herbs, rarely shrubby, the leaves are generally alternate, hollow stems, usually exstipulate, the petioles are often large and sheared at the base, the inflorescence is usually a compound umbel, and the flowers are generally hermaphrodite [2] . Apiaceae is a large family in terms of number of plants and composed of more than 3,700 species belonging to 434 genera all around the world [3] . In Turkey, this family is represented by about 102 genus and 465 species, from which 130 are endemic, with a 30% endemism rate [4] [5] [6] . Plants of this family, generally known as carrot or parsley, are mostly aromatic and medicinally important, and are well known with regard to variability and rich profile of secondary Corresponding author: Ömer Kilic, associate professor, research fields: botanic, biochemical systematic, plant systematic, plant essential oil and ethnobotany. metabolites, especially essential oils [7] . Umbelliferae family is rich in secondary metabolites and embodies numerous genera of high economic and medicinal value yielding flavonoids, coumarins, acetylenes, terpenes and essential oils, and it is well known that occurrence of essential oils and oleoresins is a characteristic feature of this family [8] . In addition, the plants that have particular flavors and odor are largely used in traditional medicine in many parts of the world [9] . Pimpinella L. is represented about 150 species in the world [10] and approximate 30 taxa in the flora of Turkey [2, 6] . P. tunceliana is an endemic, Anatolia-Turanian element and new species, which was introduced by Prof. Şinasi Yıldırımlı to the world of science. The name of the new species P. tunceliana is derived from Tunceli province, and International Union for Conservation of Nature (IUCN) red list category must consider this new species as critically endangered (CR) [11] .
Some Pimpinella species tea is used for children's flatulence, upper respiratory tract problems, cough suppressant and bronchial asthmatic attacks [12] . Trans-anethole is generally the major component of D DAVID PUBLISHING Pimpinella oil [13] . P. anisum is useful in destroying body lice [14] , head lice and itching insects, and the oil can be used by itself, which makes it helpful for pediculosis that the skin conditions caused by lice [15] . It can also be used for scabies [16] , where it may be applied externally as ointment [17] . Furthermore, seed and essential oil of some Pimpinella species are used in aromatherapy to facilitate to ease difficulty in breathing and used in folk medicine as an antispasmodic agent [18] . Some members of Pimpinella were cultivated by Egyptians, Greeks and Romans for their aromatic seeds, which have been used in medicine and as a condiment [19] . In addition, the fruits of Pimpinella have been used for medicine, perfumery and in cooking [20] .
Pimpinella oil generally is colorless to pale yellow liquid with strong, sweet-spicy, licorice-like odor [21] . The concentration of essential oil of different species of Pimpinella depends not only on genetic resources but also on the development of fruits. It was observed that a significant change in essential oil concentration occurred during the development of fruit with the maximum at waxy stage [22] .
Essential oil composition of some Apiaceae and Pimpinella taxa has been reported previously [23] [24] [25] [26] [27] [28] [29] [30] [31] . However, to the best of our knowledge, no essential oil content of P. tunceliana has been studied. Therefore, the objective of the present study was to examine the essential oil of P. tunceliana growing wild in the Eastern part of Turkey for the first time.
Materials and Methods
Plant Materials
P. tunceliana Yıld. was collected for the first time as type specimen from Turkey, B7 Tunceli: Ovacık, Munzur mountains, Karagöl kepez valley, Dılap plateau, 1,750-2,250 m, July 7, 1980, and second gathering was from B7 Tunceli: Nazimiye, enter of Büyükyurt (Hakis) village, mixed forestry, 1,500 m, May 31, 2015. Voucher specimens were deposited in Yıldırımlı and Hacettepe University herbariums.
Head Space-Solid Phase Microextraction (HS-SPME) Procedure
Dried aerial part powder of 5 g plant samples were carried out by a head space solid phase microextraction (HS-SPME) method using a divinylbenzene/carboxen/polydimethylsiloxane fiber, with 50/30 µm film thickness. Before the analysis, the fiber was conditioned in the injection port of the gas chromatography as indicated by the manufacturer. For each sample, 5 g of plant samples, previously homogenized, were weighed into a 40 mL vial; the vial was equipped with a "mininert" valve. The vial was kept at 35 °C with continuous internal stirring and the sample was left to equilibrate for 30 min; then, the SPME fiber was exposed for 40 min to the headspace while maintaining the sample at 35 °C. After sampling, the SPME fiber was introduced into the gas chromatography injector, and was left for 3 min to allow the analytes thermal desorption. In order to optimize the technique, the effects of various parameters, such as sample volume, sample headspace volume, sample heating temperature and extraction time were studied on the extraction efficiency as previously reported by Verzera et al. [32] .
Gas Chromatograph-Mass Spectrometer (GC-MS) Analysis
A Varian 3800 gas chromatograph with a Varian 2000 ion trap mass spectrometer was used with injector temperature-260 °C, injection mode-splitless, column-60 m, CP-Wax 52 CB-0.25 mm inner diameter and 0.25 mm film thickness. The oven temperature was programmed as follows: 45 °C held for 5 min, then increased to 80 °C at a rate of 10 °C/min and to 240 °C at 2 °C/min. The carrier gas was helium and used at a constant pressure of 10 psi; the transfer line temperature was 250 °C; the ionisation mode was electron impact (EI); acquisition ion range was from 40 m/z to 200 m/z; scan rate was 1/us. The compounds were identified using the NIST mass spectral library and verified by the retention indices which were calculated as the method described by Van den Dool and Kratz [33] . The relative amounts were calculated on the basis of peak-area ratios. The identified constituents of P. tunceliana are listed in Table 1 .
Results and Discussion
In this study, major compounds of P. tunceliana were β-caryophyllene (13.9%), β-bisabolene (10.4%), anethole (9.3%), sabinene (7.5%), limonene (6.9%) and germacrene D (6.8%) ( Table 1) . Similarly, β-caryophyllene was detected as the main compound in different parts of P. kotschyana from Iran [23] . However in another study, β-caryophyllene was not determined among the main constituents of P. anisetum and P. flabellifolia (Boiss.) Benth. & Hook. ex Drude from Turkey [34] . Arslan et al. [35] recorded that anethole was the main compound of anise essential oil; like the research in this study, anethole (9.3%) was detected as one of the main components of P. tunceliana oil ( Table 1 ). The major constituents in stem/leaves (SL) and flowers (F) of P. aurea DC. were α-pinene (SL: 13.0%; F: 1.6%), limonene (SL: 21.0%; F: 9.0%), viridiflorol (SL: 13.0%; F: 33.0%) and β-bisabolene (SL: 4.0%; F: 30.0%) [24] [25] [26] . Similarly, limonene (6.9%) and β-bisabolene (10.4%) were detected as the main compounds of P. tunceliana oil; whereas viridiflorol was not found in P. tunceliana oil and α-pinene (0.8%) was found in low amount in this research ( Table 1) . The aerial parts of P. anisetum Boiss. & Ball. and P. flabellifolia (Boiss.) Benth. ex Drude species were analyzed by GC and GC-MS, and the major constituents of P. anisetum were (E)-anethole (82.8%) and methyl chavicol (14.5%); limonene (47.0%), (E)-anethole (37.9%) and α-pinene (6.0%) were found to be the major constituents of P. flabellifolia [36] .
Terpenes play a board range of physiological and ecological roles, including plant primary metabolism, protection against herbivores and pathogens, attractants for pollinators and as allelopathic agent. Other economically important terpenes include cartenoid pigments, natural rubber and the essential oils [37] . The major constituent of a phenylpropanoid (comprising 80% to 90% of the oil) and typical odor and flavor carrier of the fruit oil of P. anisum oil is trans-anethole [21] . Trans-anethole is of medicinal importance because of its carminative and expectorant effect. The isomeric methylchavicol (estragol) accounts for 4% of the oil composition; it possesses an anise, like smell, but lacks the sweetish taste [38] . The essential oil of the herb of Pimpinella contain considerable amount of sesquiterpenes hydrocarbon, such as germacrene-D, β-bisbolene, β-himachalene, α-zingiberene and curcumene. The root oil is characterized by the presence of β-bisabolene, pregeijerene and its cope-rearrangement product geijerene [38] . In previous studies, Rodrigues et al.
[39] extracted 3.1%-10.6% essential oil by the supercritical fluidextraction (SFE) method. The oil contained anethole (90%), γ-himachalene (2%-4%), p-anisaldehyde (1%), methylchavicol (0.9%-1.5%), cispseudoisoeugenyl-2-methylbutyrate (3%) and t-pseudoisoeugenyl-2-methylbutyrate (1.3%) as the major constituents. Tabanca et al. [40] analyzed essential oils of 15 Pimpinella taxa, and as a result, 140 compounds were identified, which included mono, sesqui trinorsesquiterpenoids, propenylphenols and pseudoisoeugenols; so, trinorsesquiterpenoids and phenylpropanoid are the chemical markers of the Pimpinella taxa. The anis root oil was characterized by a high content of β-bisabolene (52.46%) and pregeijerene (12.78%). The main compounds of the root oil of Pimpinella peregrina were β-sesquiphelandrene (19.83%), epoxy-pseudoisoeugenyl-2-methylpropionate (11.84%), pregeijerene (11.01%) and β-bisabolene (10.00%). The root oil of P. major mainly included epoxy-pseudoisoeugenyl tiglate (56.53%) and pregeijerene (10.36%); major compounds of the root oil of Pimpinella saxifrage were epoxy-pseudoisoeugenyl-2-methylbutyrate (46.24%) and pregeijerene (9.18%) [41] . If this study compared with cited work, essential oil composition of P. tunceliana showed differences in respect to some constituents owing to the genetic, local, climatic, different plant parts, different analysis methods and seasonal factors etc., but major compounds of Pimpinella taxa are generally the same. P. aromatica Bieb. from Turkey was characterized by chavicol (91.96%) and (E)-anethole (7.22%) [42] . It is noteworthy that, methyl chavicol (3.1%) was detected in low amount in P. tunceliana (Table 1) . In herbal medicine, the mild sedative properties of hops are due to the presence of β-caryophyllene [43] ; in vitro studies, it was demonstrated the cytotoxic activity of the β-caryophyllene against breast cancer cells [44] . In this study, β-caryophyllene was determined in high amount from P. tunceliana (13.9%), so P. tunceliana demonstrated their applicability for medicinal, cosmetic and pharmaceutical purposes with these results.
Conclusions
In conclusion, the present work is the first report on 
